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Parts, Materials, and Processes Control Program for Space and Launch Vehicles
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2. Beneficial comments (recommendations, additions, deletions) and any pertinent data which
may be of use in improving this document should be addressed to:

by using the seif-addressed Standardization Document Improvement Pro; (DD form 1426)
annaoring ar the and of thie document or by lette
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The requirements of this standard were developed for long life and/or high reliability space
and launch vehicles and equipment. To ensure successful operation of space equipment, attention

to every detail is reqmrea at every Ievel of assembly tnrougnout development, manufacture,
qualification, and testing, Star riing with the parts, materials, and processes used. For space and
1aunch vehicles. if parts, materials, and nrocesses have defects or lack the reguired n;l_____ﬁgv
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success may never achlcved.

b

4, Analysis of space mission failures and on orbit anomalies by USAF Space and Missile

Systems (,emer reveaied that the non-avauammy of reliable space quauty clectronic piece parts was
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Space and Missile Systems Center initiated a program with the objective of establishing a "space

Bub AVAAUGAR W Uewiiay Wewisiwe SSlSSNNe | R Smts TR ISES 25 bt b e

auahtv baseline" ofnans materials, andnrocemthathave a proven tmckmcoxdofhlgh
xehability In addition, this standard was developed to document the management requirements for
parts, materials, and processes for space and launch vehicles.
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integrated and ..wrvmﬁ_’...a d management of the selection, application, procurement, control and

stand arts (electrical and mechanical), matcmls, and processes for space and launch
vehicles. The xeqmtemcms presented herein should reduce program costs and should improve the
reliability of space and launch vehicles. The mqunemcnts in this standard revise the Parts Control
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SECTION 1
SCOPE

1.1 Purpose

This standard establishes the requirements for the preparation, implementation, and operation of a
parts, materials, and processes control program far use during the design, development, and
production of space and launch vehicles. The implementation of these requirements is intended to:

a. Assure integrated management of the selection, application, procurement, control, and
standardization of parts, materials, and processes

b. Improve the reliability of program PMP to reduce PMP failures at all levels of integration,
assembly, and test.

C. Reduce program life cycle costs.

d. Improve procurement and test of small quantities of piece parts and materials that meet
system requirements.

1.2 Application

This standard is intended for use in acquisition of space and launch vehicles. ‘lke standard should
be cited in the contract statement of work. This standard differentiates between space vehicle and
expendable launch vehicle requirements in selected applications. Unless otherwise stated in the
contract statement of Work the unlque Iaunch vehicle reqmrements are appllcable to launch and

upper stage systems.

1.3 i i
The requirements of this standard shall not relieve the contractor of the responsibility for

complying with all the equipment, system performance, and reliability requirements as set forth in
the applicable specification and contract.
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3.1.19 Focess isan operation, treatment, or procedure used during a step in
the manufacture of amamnfpm,a' an assembly.

3.1.20 : Wum?mo'f’”gﬁdm“d&m X desn
production lot of parts refers to a group o a single part finedyasmgle gn
and part num mr-nducedmasmgle runbymuSnl,¥e the same production processes,
the same tools machinery, same aw material, and the same manufacturing and quality
controls; and tested within the same period of time. All parts in the same lot have the same lot date
code, batch number or equivalent identification.

3.1.21 Eg:mmlmhnlnl.&uulumn These requirements are cither stated
directly or derived from the System Performance Specification (SPS) or listed as technical
compliance documents in the contract. The SPS is sometimes referred to as the "A” or "B" level

primeitem development specification. Examples of PMP requirements stated or derived from the
SPS are: natural space environments, radiation hardness performance levels, reliabili
uirements, etc. Examples of technical compliance documents are: DOD- E- 8983, MIL-A-83577,
STD-975, and MIL-STD-1547.

3.1.22 Prohibited PMP, Prohibited PMP are t hose itemswhich do not meet PMP
technical requirements under any circumstances.

3.1.23 Redundant System / Circuit, Any system / circuit consisting of two or more

independent paths performing the same function, which can function normally with the failures of
all but one path shall be considered redundant. (Applies to ELV only).

3.1.24 Registered PMP. A registered PMP is a part, material, or process which is
registered with the PMPCB to call attention to special réiability, quality, or other concerns, relating
to its procurement or application. Registered PMP includes, but is not limited to appllcatlon
specific integrated circuits, customized or specially & signed parts, new part types or technologies
not having prior spaceflight usage, reliability suspect PMP, limited application PMP, and PMP
involving restricted or specially controlled usage, storage, or handling due to safety or
environmental concerns.

3.1.25 Space Quality PMP Baseline, The Space Quality PMP Baseline defines the
sandard '%‘arts, materials, and processes which are approved for space and launch vehicle use. See
Appendix A.

32 ACRONYMS
ADPMPL  As Designed parts, Materials and Processes List (DI-MISC-8 1276)

COTS Commercial Off the shelf equipment.

DPA Destructive Physical Analysis

EEE Electrical, Electronic, and Electromagnetic parts

ELV Expendable Launch Vehicle

ESD Electrostatic Discharge

FSAR Failure Summary and Analysis Report (DI-RELI-80255)

3-3



STD-1546B

Material and Process Approval Request.

14
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Military Parts Control Advisory Group (S
Part Approval Request (Data Item Description, DI-MISC-80071)
Parts, Materials, and Processes
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Parts, Materials, and Processes Selection List (Data Item Description, DI-

MISC-81277)

Qualified Manufacturers List
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Radiation Hardness Assurance
Space Quality
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SECTION 4.0
GENERAL REQUIREMENTS

4.1 M 568 o
A Parts, Maxcnals, and Pmocsscs (PMP) Smndardmtxm. Management and Control Pro shall
be implemented by the contractor. The contractor shall establish a Parts, Materials, and Processes
Control Board (PMPCB) to coordinate the program's PMP control program. A member of the
acquisition activity shall be an active member of the PMPCB and retains the right of disapproval of
PMPCB decisions. All program contractors and subcontractors shall support the PMPCB
performing and/or implementing the decisions, findings and action items of the PMPCB. The
contractor shall prepare and submit to the acquisition activity for review and approval a Parts,
Materials, and Processes Control Program Plan.
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SECTION 5.0
DETAILED REQUIREMENTS

51 dv\\— LJRREE € datide [RERENI
'I‘hccontmcmrshallestabhshandcouductapnm mmals,mdpmcessesstandard:zaum,
management and control program plan in accordance with the requirements of this standard. This
parts, materials, and proce ssesconmsgmmshanbedommexmdinaphnmaulm
Description, DI-MISC-80526) that how the requirements of this standard are to be met.
Existing contractor in-house documentation may be used and referenced in the plan as applicable;
these documents shall be made available for review by the acquisition activity. All appropriate
subcontracsors shall also participate in the parts, maserials, and prooesses control program to the
emntmqmmdmummeetth:fr;&umemsofmm 'Ih‘:dplanshalladdresshowdae
contractor ensures w down i paits, materials, processes control program
requirements to the subcontractors. Thcﬂ include:

a. PMPCB operating procedures, membership, responsibilities, authority, meeting schedules,
PMP review procedures, PMP approval/disapproval procedures, acquisition activity
mmmmumn{rmnmaﬁmdmm
authority of each PMPCB member; and relationships with various groups within the prime,
associate, and subcontractor organizations. (see 5.2).

b. Definition of the Program PMP Baseline, procedur es for approva PMP not included in the
SQ Baseline or the ELV quality baseline, and the requirements for [isting PMP in the Program
Parts, Materials and Processes Selection List (PMPSL).

c. Procedures for identification ad control of long lead, registered, and prohibited PMP. (See
3.1.9,3.1.24 and 3.1.22) 8 P (

d. Shelf life control plan. (See 5.4.6)
e. Partsand materials application derating. (See 54.3).
f. PMP veador surveillance and audit plan. (See 5.5.2)

g- PMP g uahﬂcanon;lan that describes how new PMP will be qualified for the intended end item
application. (See 5.10)

h. Incoming inspection and test plan. (See 54.5)

i. Destructive Physical Analysis (DPA) plan. Thlmszé;\n shall include a list of those part types that
require DPA aspart of incoming inspection

j- Defective parts and components controls program. (See 5.11)

k. PMPCB coordination and interactions with other program control boards; i.e., configuration
(CCB), failure review (FRB), mass properties (MPCB), and material review (MRB).

1. Coordinated procurement plan, if applicable. (See 5.5.3).
m. Radiation hardness assurance program plan asrequired. (See 5.6).

n. Electrostatic discharge (ESD) control plan.

5-1



a. Implementation plan for using the Defense Electronics Supply Center (DESC) JA. - Class S
OpcmnngchkProgmnformepmcmementofIANClassSpans (See 5.5.4).

r. Subcontractor PMP management plan.
. ViAdINAIULLaULIL UL l}lvalﬂlll A AVAR o

t. I qualification and procurement plan
u. Alternate QCI and small lot sample plans, as required. (See 5.4.7).

£ .2 Damta AMatamialo amd D, Coantrnl Raard (PMDPIR)
A Parts, Materials and Processes Control Board (PMPCB) shall be instituted and operated by the

contracnor The board shall be responsible for the planmng. manager::>nt, and coordination of the
selection, application, and procurement requirements of all parts, maicrials and processes intended
for use in the deliverable end m:m(s) PMPCB findings, decisions, and directions shaii be within

me contractual requirements, and shall be binding on ali applicabie contractors and SubCODTACIDTS.

et alemntinem Af tha anmiricitinn antivitr nt DAMDTR masatinae ic .nnnumcnwl "N anciIme m-l-hm
rauuupnuuu v UK na\llualulnl actvi Ly G K AVAL \AS mesan BY A0 VIRAIUAGHEWL W wiidua -

approval/disapnroval of PMPCR decisions and actions. When necessary, the acquisition activity

decxsxonsshallbcmovn&dmdnmamumallyagmeduponptmod.
5.2.1 Chairmanship

The PMPCB Chairman shall prepare and distribute PMPCB meet
m N

and A Mkn’. maating minutac Nata Ite
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the
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5.2.2 Membership
The PMPCB memba‘s!up shall include at leastonemembern'om each appropriate contractor and

e alall acmemmlas DAADD ~ha o oareruaed o e e

subcontractor. The msponsxmc contractor shall appoint the PMPCB chairman. 1he aCquisiacn

activity shall appaint a representative and shall be an active member of the PMPCB. Other
MVI ’ WPWIl ‘“ AW PATLLLEL Y . aARAWESS

shall be suwomd in technical matiers as reqnned. Each member shall have the a1 thority to
commit his activity, organization, or company to PMPCB decisions within the scope of the
hcablc contract. Representation at xndnndual meenngs shall be required, consistent with the

scneumeu suo_)ec: matter on the agenda. The acquisition activity representative shall be afforded

ndanca at all PMDCR m»ﬂnge

P S v o2} 1 c
I.IIG Upp\.nuunt] Vi amnengance atal ryvir o m

5.2.3 Delegation
The authority to conduct PMPCB's may be delegated by the prime contractor PMPCB chairman to

major oonu'actms/subcmu'actors Each orgammnon so deiegated shall supply the responsibie

st 0 2 /A9

activity PMPCB with meeting MTnuics uot:umcmmg gecisions in a imely manner. All information

ghall ba mads availabhla 1t each higher acguicition activitv, Each l-nchn- nmrnuhm m‘nvﬂv retains
Sl MG GV GLi AT eisii ARA AR SArLAVARy e Avuewas 22

gated PMPC decisions.

U1
> right of dimmrova_l of dele
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5.2.4 Mcetings
The PMPCB shall conduct meetings as follows:

a. A post award organizational PMPCB meeting shall be convened by the contractor. The
chairman shall coordinate the date and location of the meeting with the acquisition activity, and

inform pmposed member activities of the schedule and meeting agenda. The purpose of this

A

2
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initial meeting is to establish responsibilities, procedures, and working relationships to allow
the rapid transition to an operational PMPCB.

. Regularly scheduled mectings shall be held as determined necessary by the PMPCB chairman.
These meetings shall address, as a minimum, predefined agenda items for discussion.

. Special PMPCB meectings may be called by the PMPCB chairman to discuss special items
whi Igg émy require expeditious resolution. Adequate notification shall be provided to all
PM members.

. PMPCB meetings may be accomplished either in person, via telephone, or other media such as
tele/video conference. .

.2.5 PMPCB Responsibilities
. The PMPCB shall establish operating procedures in accordance with this standard.

. The PMPCB shall establish an maintain a Parts, Materials and Processes Selection List
(PMPSL). The PMPCB shall review and approve the initial version and subsequent revisions
to the PMPSL. The PMPCB shall review and approve all Parts (Materials or Processes)
Approval Requests (PARs) (MARs), with supporting details.

. Through interface with & sign activity, the PMPCB shall ensure the design selection and use of
PM P whichmeets the technical program requirements. The order of precedence shall be the
basis of PMP selection. (See 5.5.5%.

. The PMPCB shall ensure the procurement of PMP in the orders oOf precedence as specified in
the contractual program requirements. (See 5.5.5).

. The PMPCB shall ensure derating of all electronic parts and adequate design margins for
mechanical parts used in deliverable end items. The PMPCB shdl review and approve any
proposed deviations from the technical program requirements.

The PMPCB shall ensure the establishment of Destructive Physical Analysis (DPA) policies,
procedures and reporting formats. DPA problems and anomalies of concern shall be reviewed
by the PMPCB.

. The PMPCB shall ensure the review of the results of DPA, Material Review Board (MRB
actions, failure analyses, and any other details peraining to PMP. All PMP problems shall
require disposition by the PMPCB.

. The PMPCB shall ensure the timely identification of long lead and other problem
procurements.

The PMPCB shall ensure the identification and configuration control of any changes to
PMPCB approved documentation.

The PMPCB shall ensure that iaboratories and anaiysis facilities used for evaiuation of PMP
are reviewed for capabilities of equipment and personnel before performing analyses in
compliance with this standard.

. The PMPCB shall ensure that all screening and testing of parts is conducted by laboratories
with personnel, quipment and software that are capable and controlled.

5-3
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s 2 6 MAANDATD Al nwmiter
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The PMPCB shall ensure t that all PMP approved for use meets system performance and reliabilit,

, rements. All PMPCB decisions will be documented in the meeting minutes. All supporting
technicalanalysiswmbcprovidedmdmyaddiﬁmalmdymsmdmmmaoomdmmm

e sweseen & 9w 9

PMPCB direction will be conducted and attached to the mecting minutes. 1he FMEPLB shail have
PPN I Y ¢ » DU P GIRRIgE. PISTEPS NPT 2P | P

the authority to approve technical changes to the detail PMP requirements under the following
conditions:

a. When baseline changes fall into one or more of the categories specified below:
1. Variation from design and construction requirements of the detail specification
2. Screening and lot acceptance tesis and acceptance criteria deviations from the detail

cemanifiantaman

SPCALL AUV,

$.3 Management of PMP Selection
The contractor shall manage the selection of PMP in accordmcemthcmcna specified in this

standard. PMP shall be sclccwd to meet the established reliability and environmental conditions

oo 2 4 sz svstom. The CORTaOOr shall dooolag o Pam' .l"nt.nale and Procaccec

Qalaniins T Zce FDAADCT } Mata Itam DNeccrintion. DI-MISC-81 277\ and an As-(kssmned Parts,

OCICCHON 2 ASL AL IVAL Uis) \A/Gil Aliil arvowi dgprsinsely &2

Materials, and Processes List (ADPMPL) (Data Item Description, "DI-MISC-81276) to be used by

SRS

all contractors and subcontractors on the program for design  and manufacture of flight and
qualification hardware. When appropriate, subcontractors may have a PMPSL which meet aii

LI L b laa.d s ohaa

requircments of this standard. The initial version of the PMPSL shali be submiticd to ine

acqmsmon activity for approval. Subsequent revisions o the PMPSL, shall be reviewed and

pproved by the PMPCB. The PMPSL shall include all PMP identified in the Space Quality PMP
Baseline (3.1.25) as tailored for the program's use or the ELV Quality PMP Baseline (3.1.8).

R RRLEW \ors @ sdwes j o SASSSTC R

PMP not included in the PMPSL shall be documented on a Parts Approvai Request (PAR) or
Material Approval Request (MAR) and submitted to the PMPCB for review and approval.

503.1 i M _ 42 B ced Dunanacsons Calantinn T ict IDMDQ'\

The PMPSL shall be in accordance with the requirements specified in ADDcndlx D and Data Item

ANres YV assa SRSS S ReSS RSSO

Descrintion. DI-MISC-81277. Limited apphcanon and mgxstemd PMP shall include information

B e agr emw— ey == = =

on applicable restrictions and reasons in the PMPSL.

A __________2% WW.______4a DADMAEAD) MTha noa ~nf DAMD n

5.3.2 W_Ann:ww The use of PMP not

approvea for usc must be technically justified and added to0 the PMPSL. PARIM AR “"“ be

plvpuw SN0 SUCIIIINRCG (0 W JAVAT2 32 &9 I, I LAX

justification that shows that an existing PMPSL F PMP nor any other spacc qualified PMP is

=S ST X

sansfactory and that the reliability analysis supports the use of the non-standard PMP. When

TR A A me o awn 2 wuw _

by a Contract Data Requirements List (CDRL), the PAR/MAR shall be in accordance w1
DI-MISC-80071.

» a part is procured to program technical requirements and

An exception to this requirement 1s where a part 1§ procurcd

processed on a space qualified line byas upphcr maintaining current space quality Class S QPL, or
Classcs VorkK QML status.

Additional exceptions for unique ELV requirements are included in Appe ndix C.

5.3.3 As-desiened Parts, Materials and Processes List (ADPMPL). The ADPMPL
shall be in accordance with Appendix E and DI-MISC-81276. An as-built parts, materials and
rocesses list may be substituted for the ADPMPL.
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5.4 Management of PMP Engineering Requirements.

5.4.1 System Design. The PMPCB ismsponsible to ensure thaxPMPusedthroughOutthe
system meets the application, reliability, quality, and survivability requirements as derived from the
System Level requirements. PMP selected for use shall be selected from the PMPSL. PMP
engineering shall review and approve all drawings and specifications (A level, B level, device
detail specifications, etc.) to ensure that PMP requirements are met. The requirements of Appendix
B, paragraph 20.6, shall be considered for all PMP with radiation hardness i ts;
however, the general provisions of paragraph 20.6 shall be considered for all PMP selection.

5.4.2 Reuse of Parts and Materials, Parts and materials which have been instalied in an
assemblKi and are then removed from the assembly for any reason, shall not be used again in any
item of flight or spare hardware without prior approval of the PMPCB.

5.4.3 Derating. A uniform derating policy to meet the system requirements shall be established
by the PMPCB and used by all contractors in the program. Exceptions to this derating policy shall
require the approval of the PMPCB. mwmmwmﬁw

parameters and maximum rated variations ¢ over the program mission life. The policy shall
also include derating for radiation effects.

5.4.4 Traceability and Lot Control. The contractor shall develop and maintain a traceability
and lot control plan in accordance With the requirements specified below and approved by the
PMPCB. When given a lot date code or batch number, the contractor shall be capable 0
determining the unique piece of equipment (black box level) by serial number in which the part or
material is installed ar used. Traceability to the serial number of an individual device or to a lower
level of assembly shall be as determined and specified by the PMPCB.

54.4.1 Electronic Parts. All EEE parts and cable assemblies shall have 100%
traceability to the production lot. Any other parts not included in the above which require
traceability shall be identified in the traceability |ot control plan.

5.4.4.2 Mechanical Parts and Materials, One hundredgﬁrcent (100%) lot traceability
isrequired for partsand materials used in applications where a failure could j ize component
atr:ﬂs:immccess. Traceability and production or baich lot control for parts and materials used in
other applications shaill be maintained where risk and cost so dictate.

5.4.5 Incoming Inspection Requirements. Each contractor shall perform, or be
responsiblefor the performance of applicable incoming tests and inspectionsincluding DPA's of
partsand materialsto ensurethat they meet therequirements of the procurementspeci%caﬁon.
Unless previously accomplished and accepted by government or contractor field personne,
incoming testing and inspections shall be accomplished upon receipt of the parts or materials. The
inspection and testing of parts and materials shall he conducted in accordance with a plan approved

by the PMPCB.

5.4.6 Sheti:titnControl, The contractor shall develop a shelf life control program that
identifies the shelf life [imitations for all parts and materials to be stored. This plan shall specify
the kngth of time required and minimum requirements for r einSpection, retest, or an)( other action
required t0 ensur e maintenance of space flight quality and reliability. The plan shall be reviewed
and approved by the PMPCB and controls shall be identified to ensure that the plan is followed
before parts and materials are issued to assembly. Separate plans for material shelf life control and
parts shelf life control are permissible.

5.4.6.1  Material Shelf Life Control, In addition to general age limitation
considerations, the plan shall identify any specific eemperamre and humidity requirements for
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sensitive. The plan shall identify specific actions necessary in association with the m&eﬂ"“‘" age

eral the plan should consider a pedieree review and actions similar to that
mmm ms‘m UC Pisilil SIIUIU CAIIRRRA G PRAKIEAVS L TESTY mase

shown below for parts older than 5 years (suggested limit). 'l‘henlanshalldeﬁncthcsoemﬁchmn
for each part based upon lozxsncal considerations of parts ; procurement schedules,

manufacturing schedules, and required program life. When parts exceed specified agclumt{:;nihw
smmge.mmshaﬂbemhmuspemﬁedmdwcmnolpunmmvwmupmmmm
based upon the following considerations:
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ass B, etc.)
b. Assess lot history (supplier’s percent defective, quantity used to date, number of failures, etc.).

c. Review of original screening/test data.

d. Review of problem/GIDEP Alerts.

c. Review of original DPA.

JPpS. gy e dlimer at~ )
f. Review storage environment controls (temperature, ESD protection, handling, etc.).
e Whan eihla concider nnnhpaggn criticality, redundancy, etc.
5. YV MGl WDGIU Wy WASAESENAAE 3 5

h. When retest/rescreen appears warranted, assess availability of retest equipment, outside
rescreen facilities, potential for part damage during rescreening, etc.

Plans. The contractor may nnplement an alternate Quauty Conformance Inspection (QCl) pian

and a small lot sample plan for smail lot quantities in accordance with the program

PMPCB shall review and approve these plans. These p plans
wqmrcmcms. Thec PMPCB shai review anc approv

sha fnllaunna rondinnne:
uie lUuUWll15 WATREMLBA R ST e
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g.

a. The product(s) being purchased is not listed in the program's space quality base

Eg
£
£
E
g
]
;

b. The product(s ) being purcnaseu meeis the

£ 1 EEND L n {favrant for the enace
5.5.5.2.4,0r 5.5.5.2.2 herein LEXCCPpL I0r 1€ spacc

c. Implementation criteria as defined in the program's technical requirements is satisfied.

S SAAApaied

Cuicicaline: cd Yandnn Qalasntion and Qurveillance. The PMPCB is responsible for
‘b selection and qualification of PMP suppliers, vendors, laboratories and manufacturers.

5§.5.2 a onitoring), T
establish a pohcy and procedures for the pcnodlc surveiiiance and auditing of s

ance 1o Drocurement, qu litv reliabili

laboratories and manufacturers to ensure compliance io procurement, quaiity, rCaablny
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survivability requirements. Contractor surveillance Of laboratories, suppliers, vendors, and
manufacturers which have been approved as a part of QPL or QML program for products listed in
the space qudlitybasetine’is not required. YWhen surveillance/audit data'is available from other
sources (e.g. other contractor programs, other contractors/subcontractors, independent audits
reports, etc.) the contractor may utilize the results of the data contingent on the review and approval
by the PMPCB. Acceptability of the data shall be based on technical considerations, as well as
timeliness and confidence in the source of the data.

5.5.3 Coordinated Procurements, Implementation of a coordinated procurement program is
highly encouraged. When appropriate, the PMPCB shall establish policies for the use of
eoordi'nated'  procurements for all contractors and subcontractors use. This may include the use of
common specifications. management responsibilities, purchase agreements, monitoring, and
quality assurance. The PMPCB (and procurement organizations) may ensure t& at a master
purchase ag-r&ﬁ‘ement allows authorized subcontractors to initiate own procurements \Within the

scope and ework of the master purchase agreement.

5.5.4 mm»_s_nmmg.smmmﬁ;n. A JAN Class S Operating Stock has
been initiated by the Defense Logastics Agency (DLA) to allow contractars to procure JAN Class S
parts that are readily available from stock (inventory). This reduces procurement |ead times, and
alows small quantity ordering. Contractors are encouraged to procure from the JAN Class S
Operating Stock The PMPCg shall provide a forecast semi-annually (when requested) far the
expected JAN Class S parts usage to USAF/Space and Missile Systems Center (SMC).

5.5.5 i ' : EEE parts shall be procured
in the order of precedence defined for space vehicle or expendable launch vehicle programs as
applicable:

5.5.5.1 Space Vehicle Programs. The procurement order of precedence shall be as

follows:
1st Order:  Space Quality Baseline

2nd Order:  Parts procured to contractor prepared drawings meeting program technical
requirements. The contractor is encouraged to place orders with manufacturers
willing to pursue qualification to space quality baseline QPL/AQML.

3rdOrder:  Ruts procured to QPL/QML not listed in the SQ baseline (e.g., Class B microcircuits
and JANTXV semiconductors) and screened to program technical requirements.

Order of precedence #3 is intended for use on a very limited basis and only in cases where there is
amajor threat to the program schedule. Parts procured to the requirements in #3 may be approved
by the PMPCB for use under the following circumstances:

a. Parts procured to #1 Or #2 cannot be accomplished in time to satisfy program schedules.

b. Order of precedence #3 will be used on alimited basis until parts meeting the requirements of
#1 or #2 are available. A purchase order to the requirements of #1 or #2 should be awarded
prior to the use of Barts procured to the requirements of #3. Exceptions to this requirement
shall be approved by the PMPCB.

5.5.5.2 Expendable Launch Vehicle Programs. The procurement order of
precedence shall be as follows:

5.5.5.2.1 Single String Systems / Circnits, Parts for use in non-redundant
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1st Order. Space vehicle space quality baseline or ELV quality baseline
2nd Order.  Parts procured to contractor prepared drawings meeting program technical

requirements; or

Parts procured to QPM/QPL not listed in Appendices A and C (e.g., Class
B microcircuits and JANTXV semiconductors) and screened to program
technical requirements

o ae enanifGad l\.lm -
Space or ELV quality baseline; or,
Parts procured to contractor prepared drawings meeting program technical

requircemenis; or,

Parts procured to QMIL/QPL. not listed in A_ppgnd es A and C (e.g., Class
B microcircuits and JANTXV semiconductors) and screened to program
technical requirements

£.6 Raodiatinn Hardnoce Acomrannsca (DITAN
When required, the contractor, through the PMPCB, shall develop and conduct a hardness
assurance program in accordance with Appendix B. The hardness assurance program plan shall

address all phases of the flight hardware program including the design, test, and production.

nd itam nf the Arnnteane
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5.
The mqmtmg user shall demonstmw to me PMPLB that the COTS items meet the reliability,
environmental, and survivability (if required) requirements of the coniract end item.

5.9 USAF _SMC Space Parts. Workine Groun (SPWQG)

the USAF bM(,. The purpose ot these meetings is to provxdc a forum for the cxchangc of
information re lculnng to l:x.mnuu. procuremenit, lppncauon, and siatus issues of mm mvmvmg
snace nmorame and eeneciallv enace analitv narte. materiale and nrncsccee  The nrimary fom
U AL iED i J SR L wsasa Sy JIEGARAAL SELAD GAASNA .IIMDW.‘- A AW Plllll“l, AV WS D

on general PMP xssuesy;ncms including thexr selection and procurement.

2 1n 1 [ p PPN | A1l DRAAD el X o e o oo A 1____ .3 mmaea 1L _
Qe iU L SXSUIELRR). 721l IIVAKD, muuuxng any procrsscs GCVCI W(l O ac umpu I1 ICW or
TES

retrofit, shall be qualified for program use. Only qualified PMP shall be used on flight hardware
For each nonauahﬁcd PMP, the contractor( s) throuzh the PMPCB, shall prepare a
plan and procedure. For electronic parts, the qualification plans and procedures shall be based on

the program technical requirements. The qualification plan shall identify all conditions and testing
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PMP shall be in accordance with applicabie specxncanms and shail mcluue test methods for any
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additional tests necessary 0 Iuly quanly inc pari 10f 1i8 InEnaca usc in the Sysicm.

Qualification of PMP may be expedited by the following:

a. Initial selection of PMP using applicable military specified PMP previously qualified for use on
space and launch vehicle programs.

b. Proof testing of all parts and materials to the program requirement levels.

c. Vendor audits and certification.

d. Satisfactory completion of tests on engineering that use the PMP.

5.10.1.1  Manufacturing Baseline. As part of the qualiﬁcat-.an plan for each nonqualified
PMP item, the contractor(s) shall insure that the nonqualified PMP item supplier has an established

manufacturing baseline (3 1. 10) as determined by the PMPCB and review the manufacturing
baseline for compliance to the program'’s technical requirements. The manufacturing baseline for
all other PMP shall be reviewed and controlled as determined by the PMPCB.

in cenllfnndinm e 3 1
5.10.2 Qualification by Extension. Parts, materials, or processes may be qualified
by extension when either of the following criteria are met:

a. The part, material, or process was successfully used in a prior but recent space application in
which the application environment conditions of use and test were at least as severe as those

requmeu of the candidate PMP for quauncauon.

h. The nart or material is of identical construction or contains constituents identical in composition

Ve A saw preaas Wa 2aBsRas SO TSR SSR2%S0 TASSIS 23 L 141Lall

and near identical in significant properties as the previously qualified part or material. The part
or material is manufactured by the same manufacumng facnhty to the same manufacturing
bascline as the previously qualified part or material, 5md thc utilization ot the pmtormatcnai

e JUS. G, RSP S U ae Aica s Smeen neske)

does not resulit 1n critical stresses or mechanical strain (suc duc 10 thermal misimaich)

greater than the previously qualified part or material.

Qualification by extension shall be based on a review of supporting data by the PMPCB.

5.11 mmmmmdﬂmnmnmm The PMPCB shall review

and evaluate Government Industry Data Exchange Pro lerts (GIDEP ALERTS), indusiry
problem alert bulletins, and other available information '='°" 1g to defective PMP 10 ensure that

defective PMP are not selected for the design or procured for use, or used in system equipment.

UACALAVEA Y/ A AVAL SAL WS SSW/e DwAwwswws Awrs weow’ —-- -- = SMeRIA0AR SRR 0%

PMP indicated as defective in any GIDEP ALERT, industry problem alert bulletins, industry
problem notices or alerts, or other sources of problem information shall not be approved for use
unless the indicated defccts or failures have bcen corrected or 1dcnnﬁed, and approved prcvcnnons

implemented to eliminate the cause of the defects or failures in the parts to be used in the flight
L ocadon conaam
nauwale.

5.12 Failure Analysis. As determined by the PMPCB, failure analysis shall be performed on
part and material failures expcncnccd during asscmbly and testing. Failures shall be analymd to
the extent necessary to understand the failure mode and cause, to detect and correct out-of-control

e el o seald e Jh PRyl prgy PRSP

processes, to determine the necessary corrective actions, and to determine lot disposition. When
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reqiiired, a Failure Sui‘x‘lml‘n“'y and Aﬁmysns Report (ibﬁxj in accordanoe with DI-RELI-80255 and

ndix F herein shall be ﬁ'cparad and reviewed uy ihc PMPCB. The PMPCB snau actermme

the PMPCB. rmureotpanspmcmedﬁomtheDBSCJANClassSOpemhngchkngmm

23vm remevvadinte ot S antan ¢ IO,

require immediate notification to DESC, the PMPCB, and the acquisition activity.

5.13 Preservation and Packaging. Preservation, packaging, and packing shall be in
acco:danccwxﬂx boththc!u:n} andthesystanmqum:ments. Allwtswlpchmsu,lectm

;1;1'-( and material degradation. These procedures ghall annlv until the parts an d F:uranm}s‘?u?;;:;
individuality when assembled into modules, boards, or hxgi'uer indentured items. The handling and
storage procedures shail be retained through inspection, kitﬂng, and assembly and shall be
identified on “build to” documentation. _The tollowing critcria shall be used as a minimum for
establishing handling and storage procedures for parts and materiais:

14 Handlino and Storass !—‘anf“"ag and s storage pr.u.,..a._.... shall be insd
an

a. Control of environment, such as temperature, humidity, contamination, and pressure,

b. Measures and facilities to segregate and protect parts and materials routed to different locations
such as, to the materiais rcv1cw cnb or to a laboratory for inspection, or returned to the
manufacturer from uuauxpwu smpmcn(s.

be used,

c. Easily identifiable containers to identify space quality parts shal

d. Control measures to limit personnel access to parts and materials during receiving inspection
and storage. S

acilities for interim storage

o
3
D
3
3
]
T
3
3
4
5_
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f. Provisions for protective cushioning, as required, on storage area shelves, and in storage and
transportation containers.

oa
L
[ L
B: g
;
£
"

features of transportation equipment design to prevent packages from being dropped
1

i. Required use of gloves, finger cots, iweezers, or other means when handiing parts to protect
he part ontact by bare hands,

Jj. Provisions for protection of parts susceptible to damage by electrostatic discharge.

k. Unique parts and materials criteria.



SECTION 6
NOTES
The contents of this section are intended for guidance and information only.

6.1 Intended Use

The standard is intended for use in acquisition contracts for space vclncles, upper stage vchlclcs
payloads, launch vcmclcs, and for mcn' smmcr eqmpmems. lms standard shouid be ciied in the

- nnarte tamale
1aiS,

contract scneuulc, or the statement of work, 1o apu.uy the ncquucmuuw for the parts, maten
cas manasement. standardization and control program for amhmhle enmnmem_ Note

nnd nennae
ﬂlll.l yl\MaM BREGAERER O WwALEwEEty wuuu WS Warssna e r-v

ﬂlatﬂussmndmdlsnotanappmpnatemfmmany canonmncexusamanagement
standard and does not contain technical requirements for the parts, materials, and processes to be
used in the equipment. All requirements for data delivery must be listed in the Contract Data
Requirements List of the acquisition contract.

There may be acquisition contracts for other types of equipment requiring high reliability where the
ould be

special parts, materials, and processes control requirements stated in this standard sh

Spvets RIIQ11410; i

anphed. For those acqmsmon contracts, this standard may be cited to specify the applicable
requirements. However, a statement should be included in the contract or the statement of work
mdxcanng that the words *space and launch vehicle” in this standard are to be interpreted as the

e 2 alle ctmmdocd clhaild dhaca e ha dntereeatad as

appuumc eqmpmcm. The requirements in this standard should thereiore be inerpaeica as

applying to the parts, materials, and processes control program requirements for the acquisition of

the applicable equipment.
The requirements in the wext of this standard expand the applicabie Parts Control Program
requirements as st stated in MIL-STD-965 in order to satisfy space ana iaunch vehicie aoqumuon

s asteamdacd alan cccmnmde shha wamccimacceacmen lay o svnctmenale and

rcqum:ments This standard aiso CXpands inc requiIrcineiits 10 8pp1y 0 Mmaknas ant processes.

Contracts for ground equipment (e.g., control scgments and user segments of space systems)
could apply MIL-STD-965 for those segments unless it is determined that a tailored application of
this standard would be more appropriate for the reliability or standardization obpctxves of the
program. Note that many space and launch vehicie acquisition contracts inciude both space and

IRREPONPY-S A QTTY QLE oond shic ctnmdard nne cafareen
gmuna eqmpmcm, so if both MIL-STD-965 and this standard are referenced, care should be taken

to ensure that the applicability of each document is clear,

6.1.1 Related Management Requirements. In addition to this standard othcr critical

management reqmmments to be unplcmcnmd in the statement of work may inciude mqum:mcms

Ior:

a. Quality program (MIL-STD-1586, MIL-STD-1535, MIL-STD-1520, and MIL-Q-9858)

D St e S

b. Reliability program (MIL-STD-1543)

c. Contamination Prevention and Control program (MIL-STD-1246)

fetv program (MIL-STD-882 and MIL-STD-1574)

ST Yo

e. Hardness and Survivability program, if applicable (DOD-STD-1766)

[}
7]

, ., [ Q. A ¥ §

Program reviews (MIL-STD-1521)

lad)
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6.1.2 Critical technica requirements to be implemented

in the mu%#e%m%
a. PMP technical requirements for space and launch vehicles (MIL-STD-1547)

b. DPA technica requirements for parts (MIL-STD-1580)

Corrosion control requirements for materials (MIL-STD- 1568)

d. Electrostatic discharge control program (MIL-STD-1686 and DOD-HDBK-263)

c. Electrical and electronic equipment design (DOD-E-8983, DOD-W-83575, and MIL-STD-454)
f. Moving mechanical assembly design (MIL-A-83577)

o

6.2 icati

The parts, materials, and processes control program requirements in each contract may be tailored
totheneedsofmﬁarﬁculm' isition. Military specifications and standards noed not be applied
in their entirety. tailored applications of this standard snall be clearly identified in the

compliance document section of the statement of werk of the contract.

6.33 Iailoring to Contract Phase

This standard contains a comprehensive management program that requires reliability and _
standardization considerations be applied during all Phases of the program. \When this standard is
made compliant in a contract for a concept development phase or for a validation and demonstration
phases, it does not imply that space quality technical re%l\lNimments and management

apply to anything other than qualification and flight haraware (e.g. they do not apply to ground -
demonstration models). Contracts for the demonstration and vahdation phase are encouraged t0
require the devel ent of a parts, materials, andﬁmoeqsesoomol program plan and at least a
first draft of the PMPSL. The contractor should, therefore, have a complete understanding of the
entire PM P program to successfully transition into subsequent phases of the contract. The
standard is intended to be "self tailoring” in this respect so that specific tailoring to each phase of
the contract would not be required.

6.4 Data Item Descriptions

Data requirements of this document ate not to be considered deliverable unless specifically
identified as deliverable data in the contract or purchase order and the appropriate Data Item
Description (DID) is referenced When this standard is used in an acquisition which ince tes a
DD Form 1423, Contract Data Requirements List (CDRL), the data requirements identified below
should be developed as specified by an approved Data Item Description (DD Form 1664) and
delivered in accordance With the approved CDRL incorporated into the contract. When the
Provisions of the DoD FAR clause on data requirements (currently DoD FAR Sub Part 27.475-1)
are invoked and the DD Form 1423 is not used, the data specified below should be delivered by the
contractor in accordance with the contract or purchase order requirements. Deliverable data
required by this standard is cited in the following paragraphs:

Paragraph No, Data Requirement Title Applicable DID No,
3.1.18.1, 5.3, 5.3.1, App D PMP Selection List DI-MISC-8 1277
3.1.18.2,5.3.3, & App As Designed PMP List DI-MXSC-81276
5.1 Parts Control Program Pian DI-MISC-80526
5.2.1 Conference Minutes DI-A-7089

5.3.2 Parts Approval Requests _ DI-MISC-8007 1
5.12& AppF Failure Summary and Anaysis Report DI-RELI-80255

6-2



MIL-STD-1546B

5.12 Failed Item Analysis Report DI-RELI-80253

(Data item descriptions related t0 this standard ar e listed in DaD 5010.12-L., AMSDL. Copies of

data item descriptions required by the contractors in connection with specific acquisition functions

should be obtained from the Naval Publications and Forms Center or as directed by the contracting
officer.)

a. Parts, Materials, and Processes Control Pian. Data Item Description, DI-MISC-80526, Parts
Control Program Plan. The preliminary parts, materials, and processes control program plan
should be provided to the PMPCB for review and to the acquisition activity for approva
within 30 days after contract award, or as decided by the PMPCB. The final parts, materials,
and processes control program should be provided to the PMPCB far review and to the
acquisition activity for approval prior to the Preliminary Design Review.

b. Parts, Materials, and Processes Selection List (PMPSL). Data Item Description, DI-MISC-
81277, Parts, Materials and Processes Selection List (PMPSL). It isimportant to require that
the contractor list the industry generic number on the PMPSL to allow independent computer
searches for suspect parts. The initial issue of the PMPSL should be provided to the PMPCB
for review and to the acquisition activity for approval shortly after contract award and always
prior to the Preliminary Design Review.

c. Electromagnetic Medium. Delivery of data in electromagnetic medium is required. The
PMPSL (see Appendix D), ADPMPL (see Appendi X E), and FSAR (s_eeApﬁendl X F)DIDs
require data to be ?enera_t_ed and delivered on an electromagnetic medium, however, they are
designed to allow flexibility by the contractor for determining format. For existin pmgmms
where a contractor’ s in-house data management system in not electromagnetic medium based
and it may not be cost effective to transfer the data to electromagnetic medium, the acquisition
gcn_wty may approve acceptance of paper submittals. This should be done on a case by case

asis.

6.5 Contractor Proposal

The contractor pr(;%osa.l should clearly set forth the plans and procedures for implementing a cost
effective high reliability PMP management program. The proposed plan should define the scope
and depth of the contractors efforts including his management approach, organization, staffing
planning, technical aspects, and the relationship of the PMP program to the contractors other
technical and management programs. This should cover the technical and management
requirements of the standard

6.5.1 Application of PM P Baseline, Compliance with the Space Quality PMP Baseline,

Arppendix A, to the maximum extent practicable. Note that on contracts for follow-on production
of existing designs, the Space Quality PMP Baseline may be the as-deﬂgned parts and materials

list far the earlier production, updated to account for recommended PMP improvements.

6.6 MPCAG Functions
The function of the MPCAG is to act as an advisor to the acquisition activities and contractors in its
assigned commodity classes. The MPCAG would recommend standard parts or inventory parts
that meet the desi F();Cr:l requirements of the equipment or system in which the part is to be used.
Moreover, the MPCAG accepts technical information about specification changes necessary to
make a specification usable, and request action with the military actth_ responsible for that
ecification to ex%edlte appropriate cha_ngfas. NOTE: For a complete listing of the commodity
classes for which the MPCAG Is responsible as well as alisting of contact points with addresses
and telephone numbers, see MIL-STD-965.
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6.7 Reference Documents. The following ifications, standards, handbooks and data
item descriptions are for reference purposes only. do not add PMP management

requirements beyond the scope of

document; however, they can be used to aid in the

development of the various PMP plans and procedures stated herein.

DI-A-7089
ML-A-83577
MIL-Q-9858
MIL-W-83575
MIL-STD-454
MIL-STD-965
MIL-STD-975
MIL-STD-882
MIL-STD-1246
MIL-STD-1520
MIL-STD-1521

MIL-STD-1535
MIL-STD-1543
MIL-STD-1547
MIL-STD-1568
MIL-STD-1574
MIL-STD-1580
MIL-STD-1586
DOD-STD-1686
DOD-STD-1766
DOD-HDBK-263
DOD-E-8983

Unless otherwise indicated, copies of federal and military specifications, standar ds, handbooks,
and data item descriptions arc available fromthe Naval Publications and Forms Center, (ATTN:
NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.

6.8 SUBIECT TERM (KEY WORD) LISTING

Baseline Parts
Class S PMP
control board ‘ PMP basdine
JAN Class S PMPCB
lot PMPSL
materials processes
MPCAG registered
operating stock selection list
space

Custodians Preparing Activity

Air Force - 19 Air Force - 19

(Project No. 1820-F008)

Document 1275b Arch 1204b



APPENDIX A

SPACE QUALITY BASELINE

- | 1 £~

This appendix is a mandatory part of the s_tandam. The information contained is intended for

compuancc This secnon us:s those PMP items that are approved for use in space systems by the
acquisition activity and shall be listed in the PMPSL

PMP space quality bascline is listed in three sections:

I. Approved Parts
IL Approved Materials
IIL Approved Processes
Section I
Approved Parts
a. Microcircuits MIL-M-38510, Class S, Part I or Part I of QPL.
Integrated Circuits MIL-I-38535, Class V QML
Hybrid circuits MIL-H-38534, Class K.
b. Diodes MIL-S-19500, JANS, QPL, Part I or IL
c. Transistors MIL-S-19500, JANS, QPL, Pari I or II
d. Ceramic Capacitors MIL-C-123, QPL

C
ixed Film Canacitors MIL-C-87217/1, /3, and /4, QPL.

P Y o 2 4 LV ¢

i. Connectors
Circular MIL-C-38999: For Serics I and II: Classes G & Tz .
For Series IIT and I'V: Classes G &
Rectangular D MIL-C-24308: Classes: D, K, and M
Rectangular Microminiature MIL-C-83513 Class M, Finish N
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Section 11
Approved Materials

Wire and Cable procured to:

MIL-W-22759/33, 44, 45, and 46
MIL-C-27500 Types SC, SR, SS, and ST

Aluminum Alloys

QQ-A-250 Plate and Sheet
QQ-A-200 Bar and Rod, Extruded
QQ-A-225 Bar, Rod and Wire
QQ-A-591 Die Castings

ML-A-21 180 Sand Castings
QQ-A-367H(2) Hand Forging

Copper
QQ-C-576
QQ-C-502

Corrosion Resistant Steels
ML-s-5059

QQ-S-763

QQ-s-766

m-s-2504

Magnesium
QQ-M-44
QQ-M-31

Tungsten
MILT-21014

Nickels Alloys
ML-N-8550
QQ-N-286

. Steels

ML-T-6736
ML-S-6758
ML-s-5000
ML-S-8844
MIL-S-18729
ML-S-5626

Solder
QQ-s-571
ML-F-14256 Types R and RMA

NON-METALLICS
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a Adhesives
MIL-A-2546

b. Ceramics
MIL-174

c. coating, Foaming Molding and Potting Compounds

ML-1-16923
MIL-1-46058

d. Cord and Core
MIL-I-3158
MIL-C-7438

e. Elastomers
ME-R-83248
MIL-R-25988

F . Gas and Liquids
MIL-A-18455
MIL-C-81302
MXL-P-27401
MIL-P-27404
MIL-P-27407

g. Lubricants
MIL-L-46010

h. Marking, Primers Paints
MIL-]-43553
MIL-P-23377
ME-C-83286

I. Plastics, Laminates and Fabrics Rubbers.

MIL-P-22241
MIL-P-81390
MIL-P-24074
MIL-P-46036
ME-M-14

MIL-I-17205
MIL-P-18177
MIL-P-13949
MIL-R-83248

i. Tapes
MIL-1-43435
MIL-1-15126
MU-1-23594

j. Thermal Control Materials
MIL-1-63 1

A-3
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ML-P-461 12
MIL-F-21840

k. Tubing
MIL-1-23053
MIL-Y-1140
MIL-S-85848

Section III
Approved Processes

a. Platings and coatings as follows:

Gold W-45208

Nickel QQ-N-290
Electroless Nickel MIL-C-26074

Sitver §-365

Copper c-14550
Chromium QQ-C-320

Rhodium MIL-R-46085
Tin-Lead MIL-P-8 1728

b. Soldering in accordance with the follows:

MIL-STD-2000

NHB 5300.4 (3A)
c. Brazing, soldering (nondectrical), and welding in accordance with the following:

MIL-W-6858
MIL-W-6873
ML-B-7883

d. Heat Treating and Surface Hardening
MIL-H-81200
ML-6875
MIL-A-22771
MIL-H-7199

e. Metal Fabrication Assembly
MIL-S-13165
ME-A-21180

f. Metal Machining Chemical Milling
MIL-C-81769

g Adhesive Bonding

MIL-A-83376 Non-gtructural adhesive bonding
MIL-A-83377 Structural adhesive bonding

A-4
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APPENDIX B
HARDNESS ASSURANCE

10. Scope

This appendiX is a mandatory part of the standard. The information contained is intended for
compliance. This appendix provides the detailed requirements far managing a PMP radiation
hardness assurance program for space and launch vehicles.

2 0. Radiation Hardness Assurance Program

The contractor shall develop and implement a Radiation Hardness Assurance (RHA) Program for
the design, development and production of all space flight hardware. The hardness assurance

program shall be through the RHA Program Plan.

20.1 Radiation Hardness Assurance (RHA) Proeram Plan

The contractor shall develop, document and maintain a RHA Program Plan that details radiation
hardness assurance tasks and responsibilities far assurln? parts and materials meet RHA
requirements. The RHA Program Plan shall include the following:

a. Organizational responsibility and lines of interaction.

b. Rime contractors interaction with subcontractors.

c. Part/material selection and qualification.

d. Altemative design and procurement considerations far risk assessment.
e. Method for derivation of radiation requirements for parts and materials.

f. Method far determining part and material specification requirements in consideration of
radiation environments and system engineering applications.

g. Development and maintenance of a radiation characterization data base for parts and materials.

20.2 Hardness Assurance Design Documentation

The contractor shall prepare a RHA Design Guidelines which details or references all radiation
anaysis procedures, test procedures, data formatting and reporting requirements for materials and
for electronic piece parts. This document shall include, but not be limited to:

a. Circuit schematic, functional description, pin-out, operation conditions, and application of each
critical circuit. Only required for electronic piece parts.

b. Specifkation of worst case radiation environment for each critical materia and for piece parts in
each critica circuit.

c. Specification of end point electrical parameters, tolerances, recovery times following a nuclear
event, and parameter values at the end of mission.

d. Thelist of piece parts for each critical circuit showing the radiation design margin between
worst cast circuit requirements and the degradation of piece parts due to radiation.

e. Thelist of materials subject to radiation degradation showing the radiation design margin
between the wor st case requirements and the anticipated degradation of the material over its

B-I
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design life.

f. Part categorization in each critical circuit and each environment.
g. Results of hardness verification analyses and tests.

h. Testability requirements and description of hardness assurance test items/test structures and
process monitors.

i. List of critical design, layout rules, and processing parameters in each radiation environment.
j. Lot acceptance criteria and test results.
k. Special controls, screening and testing specified for parts with inadequate design margin.

20.3 Representation of RHA lssues at Audits and Design Revievs

The contractor shall have an RHA representative at all applicable design reviews, including
preliminary and critical design reviews. The contractor shail ensure that ail system design
decisions are evaluated for their effect upon the hardness assurance of the system and its

components. In addition, the representative shall ensure that the RHA Program Plan, the RHA

Design Document, and the detailed specification are updated to incorporate any hardness assurance
critical decisions made at the design reviews.

20.4 Integrating Subcontractor RHA Capabilities.
The prime contractor shail flow down the applicable RHA requirements, as determined by the
PMPCB, to the subcontractors to ensure system hardening requirements are met. This includes

ensuring the subcontractors have the capability to meet program RHA requirements. Timely

communication channels between the subcontractor's RHA activity and the prime contractor’s
RHA organizations shall be maintained.

20.5 Hardness Assurance Requirements
The order of precedence of 5.5.5 shall apply to radiation hardened paris. When hardness assured
parts and materials in accordance with the space quality baseline (3.1.25) are unavailable or do not

mect the program's radiation requirements, the contractors may develop detailed specifications or
contractor prepared drawings for parts and materials upon approval by the PMPCB. All technical
requirements for radiation hardness shall be included in the detail specifications or contractor
documentation, either directly stated or by reference to other documents. In addition, the

procurement document should include a list of approved radiation test facilities. The detail

e s a3 L pv— 2

specification or contractor prepared drawings shall include:

a. Radiation test methods and test circuits.

b. Sample size and sampling method.

c. Radiation types and specification level.

d. Pre- and post-radiation response parameters and failure criteria.
e. Data reporting and analysis.

f. Dosimetry requirements.

g. Special radiation tests such as eiec



mdxanon cnvn'onmems. The radiation ehafmﬁm -.a,'
analyses and/or design margins with review and approval b

20.5.2 Hardness Assurance Verification Analyses,
The contractor shall perform and document radiation analyses based on the part a'matu'xal
radiation characterization data to ensure that under worst case conditions, critical circuits or

- TaY

materials are capable of meeting the RHA requiremenis.

20.6 Consideration and Assessment of RHA Technologies,

Consideration of various RHA technologies shall be made prior to their selection for use. Trade
studies that optimize performance, cost, , schedule, power, weight, pmducibiiity, and technical risk
shall be accomphshod. When possxblc, proven tcchnologlcs shouid be chosen before emerging
technologies to mmgate technical risk. Selection preference should also be given to those
nges Wﬁu by more ﬂ-nﬂ Anlc s“pph-r. th Qrﬂv un" f‘nmﬂ?ﬂhnﬂ m the cost Of
hardware, but second source availability reduces the risk to program associated with supplier
failures.

AR222 2.
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compliance. This section hsts those PMP items that are Eproved for use in cxpcndable launch
vehicle applications by the acquisition activity. The ELV quality baseline may be tailored by the

acquisition activity for each specific program.

The ELYV quality baseline is lisied in three sections:
Section 1 Approved Parts
Section I Approved Materials and Processes
SectionIlI  ELV PAR/MAR Additional Provisions
SECTION 1
APPROVED PARTS
a. Microcircuits Same as Appendix A
b. Semiconductors Same as Appendix A
¢ Hybrids Same as Appendix A
d. Capacitors MIL-C-123, QPL
MIL-C-87164, QPL

”C-39003/10 failure rate C, QPL
-C-20, failure rates S, C, D,orE, QPL

- se< o~ —

MIL-C-19976, failure rates S, C, D, or E, QPL
MIL-C-23269, failure raies S, C, D, ot E, QPL

MIL 200086 failure rates 8 C D or E QPL

AVARASTN, TSI AUV, AiRdaisw WPy Ny AFy e My B as

MIL-C-39014, failure rates S, C, D, or E, QPL
MIL-C 55365, fallure rates S, C, D, orB, QPL

esistors MIL-R-87254, QPL
A11.-R-39005, fmlure rate S or R (if S not QPL), QPL
MIL-R-39007, failure rate S or R (if S not QPL), QPL

MIL-R-39009, fa}lum rate S or R (if S not QPL), QPL

LAY T FEION _____.._0-

5

c 2 L. V- )
MIL-R-55342, fai‘urc ra.!c S or R (if S not QPL), QPL
f. Relays MIL-R-39016, fail PorR, QPL
MIL-R-6106, failu e PorR, QPL
g. EMI Filters MIL-F-22861, Ciass S QPL
h. Fuses MIL-F-23419, QPL



i. Magnetics MIL-
j. Connectors MIL-C-38999, QPL

MIL-C-83723, QPL
MIL-C-83733, QPL
MIL-C-3655, QPL
MIL-C-5015, QPL

. Mechanical Parts procured to military specifications listed in the Department of Dcfense

P N o

[

STD-970 and listed in the program's approved PMPSL.

SECTION 11
APPROVED MATERIALS AND PROCESSES

a. Wire and Cable ~ MIL-W-22759/16, /17, /18, /19, /32, /33, /34, /35, /A1, /

and /46
MIL-W-81381/7, /8, /9, /10, /11,/12, /13, /14, /17, and /19
MIL-C-27500 (equivalent types listed above)
Internal Box Only MIL-W-22759/28, /29, /30, and /31.
b. Soldering MIL-STD-2000
ArZzID £&£2NN A
INLID JoWUWU.e
c. PWB Assembly MIL-P-55110
MIL-P-50884
MIL-C-28809
d. P o ol a A_poﬁ-ﬁt }Iﬂ sz‘;ls
Mounting MIL-STD-2118
MIL-S-45743
cations lisied in ithe wpm“"‘ui‘leru
€. Others Ma-“u}als and pmssc‘s_mic.t?_mgn.a. mﬁl’qc\ cn‘pt‘tﬁd in
of Defense Index of OPCCIUICAUONS NG DIANUAIUS UNAJL/I00
accordance with MIL-STD-970 and listed on the program’s ﬂDDrOVGd

PMPSL.

SECTION III

—_— __. A S

LV PAR/MAR ADDITIONAL PROVISIONS

tx

DTroct srmard in arcrredance with nrng_ram 'P.(‘hnlcal mu‘mmn:s or

For ELV lications, proa Ct proCurca inn attonianct wiath pro
QML/QPL ip ;FJ\A‘ act scmc..... in accordance with program technical requirements do not require
preparation and approval of PAR/MAR. However, the detailed specification must be approved

by the PMPCB.

0
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10. Scope. This Appendix provides the detail requirements for submitting a list of Parts,
Materials and Processes (PMP) in clectromagnetic format that are approved for design in a specific

- L L OF o mme mcmctad es - ewrovals ols ~ P wr ware
20. Format. The PMPSL, as generated by the work task of paragraph 3.3, shall comply with
the format of Tables D-1 thru D-5. The PMPSL shall be in electromagnetic medium to the
requirements of paragraph 20.3.

el § biadiadl & T K

divided into five sections (note: "DB" is abbreviation for database):

3
o)
?
-3
B
g

1. emnenl hands
Sec 1 1: General }‘na.‘hng (Table D—S}.

Section 2: General electronic parts including electromagnetic, electro-optical,

optics, and motors (Table D-1).

[N

Section 3: General materials (Table D-2).
Section 4: General processes (Table D-4).

Section 5: General mechanical parts including nuts, bolts, fasteners, valves,
and hydraulic and fluid fittings. Note: Subasscmbly/Assembly level devices

Yam SWR ____ 1 °__ & _ — .l _

shallnotbcnswammer'Mt'aL. lnermruseammcacmgnormc

Subassembly/Assembly shall be listed in the PMPSL (Table D-3).

A letter "L" shall be placed in the "LTD" field column for each ITEM which
has LIMITED APPLICATIONS.

5

-~ - wwesuw £ _ 3 _ . L_2

1 Contents. The PMPSL shali inciude ail the items id ed as being required in Tables D-

a. Part type shall be in accordance with Federal Catalogmg Handbook H6 and name
modifiers. Related description data such as physical size, hardness assurance
capability, and special handhng or material requirements should be ‘added to the part

a. 2 1 %L . [N peey~ |

description field, and carried over 1o comments fieid if exira room is required.

b. The comment field need not be completed for each PMP entry. It should be used

e & AW NosLsERaNS Aavana SRS RIS SN LRSI pSVSYRS 2RSS emedl wIill

for QPL status, Dan qualification, part shortages, part restrictions part usage, special
screening requirements, limited apphcauon, documentation status, long lead time,

health and safety considerations, or any other appropriate remarks.

c. If identical parts from more than one manufacturer are approved for usage, the
PMPSL shall have a separate entry for each manufacturer.
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20.2 Revisigns to the PMPSI., When the contractor revises the PMPSL, a new copy sh
be in accordance to the same requirements as stated in para 20, 20.1, 20.3, and Table D-5 (hcrem)

20.3 Procedures for Electromagnetic Medium., The PMPSL shall be in electromagnetic
medxumsudnstapcorﬂoppydmkatmcconuacta‘sopnon The submittal shall be in accordance
with the requirements below:

- sebrorniosnl ashall ha aithoe
a. um buvuuuru DMl U VAU »

5.25" DOURLE SIDED DOUBLE DENSITY (360 KBYTES)DISK
5.25" HIGH DENSITY (1.2 MBYTES) DISK.

3.5" DOUBLE SIDED DOUBLE DENSITY (720 KBYTES)DISK
3.5" HIGH DENSITY (1.44MBYTES) DISK

b Documentation as shown in Table D-5 shall accompany cach disk.
c tabase file types shall be either:

LOTUS 123; FOCUS; EXCEL; QUATRO/QUATR -
DATABASE 3+ OR 4; ALPHA 4; R:BASE; PARADCX; ORACLE;

FOX PRO; OMNIS §5; OR OTHER TYPE """u{ AP: uwu...

f"'Q

!l.

American National Standard Code for Information Interchange ( ASCIN) files may be

BAAEWA AWEASL A VEenaAwssatha e L 22802 224

used provided the ficlds are delimited or padded with spaces mo mamtam a constant
record length. Each record shall be terminated by a carriage return/ line feed.

c. Magneuc tapc is acceptame when the xouowmg criteria is met:

g | PO e sadmoum o LN | #4 *) TDITY?
1apc Structure: 1600, 6250 (REEL)/ 3480 480 (CARTRIDGE}

Tape Type: Nine (9) Track
Tape Labeled: Process (Standard/Non Standard) Describe.

File Structure:
Name: Dsname

et etmen Dneens o PR 'aill Vai o)
Writtenn Format ({:ﬁds I wxu&n'.‘n(‘pﬂ) - ASCTI /ERCDIC

Record Format (RECFM): Fixed Fixed Block, or Variable

Logical Record Length (LRECL = n): Size of Record
Block Size (BLKSIZE = n): Number of Records in the Rinck

Density: 1600 OR 6250 BPI

SAMPI E OF RECORD LAYOUT

1 PRTTYPE 10 01-10
2 PARTCHAR 15 11-25

v
(%)
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20.4 Part Classifications Codes, Parts shall be classified according to the qualification codes as
- follows:

JANS or JAN CLASS S A
JANB or JAN CLASS B B
QML C
JANTXV D
JANTX E
JAN (no longer avaiiabie) F
PASSIVE PARTS FATLURE LEVEL L (2% per 1000 hours) L
PASSIVE PARTS FAILURE LEVEL M (1% per 1000 hours) M
PASSIVE PARTS FAILURE LEVEL P or B (0.1% per 1000 hours) P
PASSIVE PARTS FAILURE LEVEL R or C (0.01% per 1000 hours) R
PASSIVE PARTS FAILURE LEVEL S or D (0.001% per 1000 hours) S
PASSIVE PARTS FAILURE LEVEL T (0.0001% per 1000 hours) T
CONTRACTOR SCD REQUIREMENTS G
LOCKHEED SC) MONITORED LINE PART H
SOURCE CONTROL DRAWING IMPOSING

MIL-STD-1547 REQUIREMENTS J

é

D-3



Required fields and minimum field widths with a recommended format and structure

MIL-STD-1546B
APPENDIX D

TABLED-I. PMPSL DB ficld requirements for clectronic parts

FIELD  EIELD DATA DESCRIPTION DB NAME FIELD REOD
NUM WIDTH

1 Part type (Resistor, Diode, ctc.)(note 4) PRTTYPE 10 YES

2 Part characteristic (Family type)(note 4) PRTCHAR 15 YES

3 Part description (Voltage, Current, etc. Xnote 4) PRTDESC 40 OPT

4 Part usage (Where is the part used)Xnote 4) PRTUSAGE 26 OPT

5 Contractor specification number SPECNO 20 YES

6 Supplier/part manufacturer name MFGNAME 20 YES

7 Part manufacture/cage code (Use Federal H4/H8 MFGCAGE 6 YES
Cage Code Dictionary)

8 Manufacturer part number MFGPRTNO 26 OPT

9 Generic part number (Commonly accepted GENERIC 20 YES
commercial part number)

10 Military part number (As defined per applicable - MILPRTNO 20 YES
MIL SPEC) '

11 National stock number NSN 20 OPT

12 Limited application for part LIMITED 1 YES

13 Part classification (See para 20.4) CLASS 1 YES

14 Radiation Hardened (note 4) RAD 1 YES

15 Comments (shall be filled out for limited COMMENT 160 YES
application or any other pertinent data)(notc 2)

NOTES

1. "OPT" found in the REQD field column indicates that data need not be entered for that

field, but shall be PART of the database structure.

2. Field # 15 (COMMENTS) May be left blank if no pertinent information exist.
3. Field # 14 to be left blank for non radiation hardened parts.

4. Sampleinputs for part types.

PARTTYPE PART CHAR PARTDESCRIPTION  PARTUSAGE
MICRO CIRCUIT DIGITAL CMOS DUAL FLIP/FLOP HIGH SPD CLOCK
RESISTOR WIREVARIABLE 1/8W O-l 15K PREC TIMING CKT
RESISTOR FILM CHIP 1/16W 5K HYBRID
CAPACITOR TANTALUM SOLID 60V 32MF FILTER
CAPACITOR CERAMIC CHIP 50V .001MF COUPLING
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Required fields and minimum ficld widths along with a recommended format and sinicture
FIELD FIELD DATA DESCRIPTION ' DR NAME FIELD REOD
NUM WIDTH

1 Mateerial (Metal, organic, composite etc.) MAT 10 YES
2 Material lypeum,golu.pmymﬂ"“ €T, €ic) TYFE i0 YES
k] Material Form (Bar, mod, sheet, wire, etc,) FORM 10 YES
4 Trade Name (Common industry usage name) TRNAME 20 YES
5 Supplier/Manufacturer (mfg) name MFGNAME 20 YES
6 Suppiier/Manuiacturesr Cage Code MFGCAGE 6 YES
7 Contractor Specification Number SPECNO 26 YES
8 Generic or Military (MIL) Part Number MILPRTNO 20 YES
9 Hazardous Material (note 1) CAUT 2 YES
10 Sheif-Life Control Item (note 2) SHELF i YES
11 Qualification Status (Ros 5) QUAL H YES
12 Limited Application for Material (note 3) LIMITED 1 YES
13 Comments (note 4) COMMENT 160 YES
NOTES

w

. The following codes shall be used in hazardous material ficld number 9:

a. Creates hcalth hazard if not handled properly. -

0
>
B
{
$
T
i
c

x_nl_a_in i mmem field).

=32 \Fap L] SRR 12/

If the material has a limited shelf life add "L" to field number 10.
m

Comment field may be left blank if no applicable information is required.

If the matcnal is qualified use "Q" in ficld number 11 and state in comment ficld 13 how it
is qualified.



1 Part type/name (note 3) PRTTYPE 20 YES
2 Part description (nose 3) PRTCHAR 15 YES
3 Part material (note 3) PRTMAT 25 YES
4 Contractor specification number SPECNO 26 YES
5 Generic or Military (MIL) Part Number MILPRTNO 2 YES
6 Supplier/part manufacturer name MPGNAME 20 YES
7 Supplier/part manufacturer cage code MEGCAGE 6 YES
8 Supplier part manufacturer part number MPRGPRTNO 26 YES
9 Limited Application for Parts (note 1) LIMITED 1 YES
10 Qualification Stams (note 2) QUAL 1 YES
11 Comments COMMENT 160 VES i
NOTES:

1. If thepart hasa limited application for a specific functionfjob, add "L" to field number 9
and specify application in Comment field number 11.

2. If partisqualified use the following codes to & scribe how it is qualified:

NAS STD A
FED-STD

MIL-STD C
DESIGN & TEST D

SIMILARITY - State incomment field 11 S
the program and conditions for qualification

OTHER -State in comment field 11 the 0
program and the conditionsfor qualification.

3. Sample inputs far part types:

PARTTYPE

NUT
VALVE
CABLE TIES

PART DESCRIPTION PARTMATERIAL  COMMENTS

10X32, 1" DIAM CRES
FUEL BRASS HYDROGEN
1/4 INCH NYLON 66 120 Ib RATING



Required ficlds and minimum field widths with a recommended format and structure
FIELD FIELD DATA DESCRIPTION DB NAME FIELD REQD
NUM WIDTH
Process Title (Heat Treatment, Soidering eic.) TITLE 20 YES
é Process number (MIL, F-"-"u:i Industry, ’ NUM 20 YES
3 Process Description (Ag plating, quenching, DESCR 40 YES
soldering, etc.)
6 o~ et s..;.. Y TAY ! Om'
s Limited Application (note 3, Table D-2) LIMITED 1 YES
6 Hazardous Process (note 1, Table D-2) HAZARD 1 YES
7 Need Code NEED 1 OPT
8 Commenis (noie 4, Table D-2) COMMENT 160 oFT

REQUIRED DATA TO BE SUPPLIED WITH EACH NEW OR REVISED PMPSL SUBMITTED
EACH ENTRY FOR INFORMATION TO BE ON A SEPARATE LINE

AMATTD A CTYD ATAME
AN LI RAW LAV INAAIVLG

OONTRACTOR CAGE CODE

Nl ClA S A AN Ar & WS BS et S e e

COONTRACTOR ADDRESS
CONTRACTOR CITY _
CONTRACTOR STATE
CONTRACTOR ZIP
PMPSL CONTROL #

PMPSL. REVISION #

CONTRACT #
USER (NASA, NAVY, SMC)
PROGRAM NAME (TUS, DSCS)

DATA ITEM TITLE

MATE NEY ACT DEVICINN
A LIS NJK RafBaF A ENLo V BAJANIAN

RESPONSIBRLE GROUP PHONE #

N7 s S ol s et S ARSI L

TOTAL NUMBER OF RECORDS

COMMENTS
Documeniation paper shall be furnished with each disk or tape containing the following:
Type of disktape, Name of file, Name of each field and its width, plus the electromagnetic
medium requirements in para 20.3 herei

~l



AS-DESIGNED PARTS,
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10. Scope. This Appenmx provmcs the 4eiall requircmeiits 107 suomitung a list of Parts,
PR g Py PPy . lantenmaonatic farm arse 1 ¥ 1
Materials and mm“-" (PMP) in clectromagnetic format that are approved for design in a specific
roantract
WAIBELA G b

20. Format. The ADPMPL, as gencrated by the work task of paragraph 5.3, shall comply with
the format of Tables E-1 thru E-5. The ADPMPL shall be in electromagnetic medium to the

- o~

requirements of paragraph 20.3.

The ANPMPI chall he divided into five sections (note: "DB" is abbreviation for database):

ARy S2BSA AVAA s -‘um SN e - -V S i R T = -

Section 1: General heading (Table E-5).

Section 2: Generai cxecu'omc parts including ciectromagnetic, cieciro-optical,

P T Ve L e Y nhla B_1)

VPG, alliu mowTs \Lau&c E~ak ¥ 2

Section 3: General vmatcrials (Table E-2).
Section 4: General processes (Table E-4).

Oamasmnca
Section 5: General mechanical parts including nuts, bolts, fasteners, valves,

and hydraulic and fluid fittings. Note: Snbasscmblv/Assemblv level devices

shall not be listed in the ADPMPL. 'IhePMPuscdmdlcdesxgn of the
Subassembly/Assembly shall be listed in the ADPMPL (Table E-3).

ERPCIONE |, § —r'nn £2.13 Anliconnen £ arh TTERM whisrh

A letter "L" shall be placed in the "LTD" ficld column for each I1=M whiCh
has LIMITED APPLICATIONS.

20.1 Contents. The ADPMPL shall include all the items identified as being required in Tables

E-1 thru E-S.

(TR TR R DR JRGE U I o S, PRPHLJRg & FRRY. | (U TR & §

a. Part type shail be in accordance wiih Federal Catalogin Handbook H6 and name
modifiers. Related description data such as physical size, hardness assurance

capability, and special handling or material requirements should be added to the part

description ﬁcld. and carried over to comments field if extra room is required.

b. The comment ficld need not be complewd for each ﬂvu' cnuy It should be usca

for QI'L status, part qummcauon, part snunugcs, paint fesiictions part Usage, aywuu

screening requirements, limited application, documentation status, long lead time,

health and safety considerations, or any other appropriate remarks.
c. Ifidentical parts from more than one manufacturer arc approved for usage, the
ADPMPL shall have a separate entry for each manufacturer.

included in the annronriate section of the

WLIAAL 225 Rilw GapprANSpIR S8

ir cage code number.
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20.2 Revisions 10 the ADPMPL., When the contractor revises the ADPMPL, a new copy
shall be in accordance to the same requirements as stated in para 20, 20.1, 20.3, and Table E-5

(herein).

203 Procedures for Electromagnetic Medium, The ADPMPL shall be in electromagnetic
medium such as tape or floppy disk at the contractar’s option. The submittal shall bein accordance
with the requirements below:

a. Disk submittal shall be either:
5.25" DOUBLE S|DED DOUBLE DENSITY (360 KBYTES)DISK
525" HIGH DENSITY (1.2 MBYTES) DISK.
3.5" DOUBLE SIDED DOUBLE SITY (720 KBYTES)DISK
35" HIGH DENSITY (1.44MBYTES) DISK

b. Documentation as shown in Table E-5 shall accompany each disk.

c. Databasefile tg/pes shall be either:
LOTUS 123; FOCUS; EXCEL; QUATROQUATRO PRO
DATABASE 3+ OR 4; ALPHA 4; R:BASE; PARADOX ORACLE;
FOX PRO; OMNIS5; OR OTHER TYPESWITH APPROVAL

d. American National Standard Code for Information Interchange (ASCII) files may be
used provided the fields are delimited or pad& d with spaces to maintain a constant
record length. Each record shall beterminated by a carriage return/ line feed.

e. Magnetic tape is acceptable when the following criteriais met:
Tape Structure: 1600, 6250 (REEL )/ 3480 (CARTRIDGE)
Tape Type: Nine (9) Track _
Tape Labeled: Process (Standard/Non Standard) Describe.

File Structure:
Name: Dsname .
Written Format (Code Formation): - ASCII /EBCDIC
Record For mat (RECFM): Fixed, Fixed Block, or Variable
Logical Record Length (LRECL = n): Size of Record
Block Size (BLKSIZE = n): Number of Records in the Block
Density: 1600 OR 6250 BPI

SAMPLE OF RECORD LAYOQUT
EIELD # EIELD NAME CHARACTER WIDTH SIZE DESCRIPTION
1 PRTTYPE 10 01-10
2 PARTCHAR 1 5 11-25

E-2
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20.4 Part Classifications Codes. Parts shall be classified according to the following codes:

JANS or JAN CLASS S A
JANB or JAN CLASS B B
QML C
JANTXV D
JANTX , E
JAN (no longer available) F
PASSIVE PARTS FAILURE LEVEL L (2% per 1000 hours) L
PASSIVE PARTS FAILURE LEVEL M (1% per 1000 hours M
PASSIVE PARTS FAILURE LEVEL P or B (0.1% per 1000 hours) P
PASSIVE PARTS FAILURE LEVEL R or C (0.01% per 1000 hours) R
PASSIVE PARTS FATLURE LEVEL S or D (0.001% per 1000 hours) S
PASSIVE PARTS FAILURE LE T (0.0001% per 1000 hours) T
CONTRACTOR SCD REQUIREMENTS G
LOCKHEED (LMSC) MONITORED LINE PART H
SOURCE CONTROL DRAWING IMPOSING

MIL-STD-1547 REQUIREMENTS J
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Reguired fields and minimum field widths with a recommended format and structure
FIELD  FIELD DATA DESCRIPTION DB NAME FIELD REQD
NUM VIDTH
i Pari iype (Resisior, Diode, €. {noie 4) PRTTYPE 10 YES
2 Part characteristic (Family tyne)(note 4) PRTCHAR 15 YES
3 Part description (Voitage, Current, elc.)(noxe 4) PRTDESC 40 YES
4 Contractor specification number SPECNO 20 YES
5 Suppiier/part manuiacturer name MFGNAME i) YES
] Generic or Mititary (MTL) pars number PARTNUM 22 YES
7 Number parts used per vehicle TOTQUANT 6 YES
8 Limited appliution (add "L" for limited LIMITED 1 YES
application and describe in Comment ficld
a Dadiaticnn Hardenad nart fnnse 1) RANDHARD 1 'S
-4 LRGN LI URARAS OIS 3R ) ANA BAS A BAAEA a & Benr
10 End item past number (black box part used in) ITEMDWG 20 YES
11 End item name (black box part used in) l_'l_‘lr}h@NAM_E 29 _YE
12 Number parts used per black box - QUANTITY 6 YES
i3 Commcais (shall be filicd out for limited COMMENT 160 YES
annlication or any other pertinent data}(note 2)
NOTES
1 "ODT" fannd in the REOT) field column indicates that data need not he entered for that
- \JA A ANJGBAEGS AX3 W AN NG B L IWALE WAIASEIARS SLSUATALIIT HHESE WLIRIEE SEWROT FANWE W WEEVWA WS ave sesiss

be PART of the database structure.

e hamdamard ean vt T eha cvave 2n

3. Field #9 add "R" for radiation hardened parts. If the part is rad hard and tested, the
level may be added to Comment field 13.

4. Sample inputs for part types.
e A TR EYS FEVE TV DADT IIIAD nADTI\t:Gf‘DﬂYI'l’n\‘! DADTTYICAMNDE
MICRO CIRCUIT DIGITAL CMOS DUAL FLIP/FLOP HIGH SPD CLOCK
RESISTOR WIRE VARIABLE 1/8W 0-115K PREC TIMING CKT
RESISTOR FILM CHIP 1/16W 5K HYBRID
CAPACITf)R TANTALUM SOLID 60V 32MF FILTER
CAPACITOR CERAMIC CHIP 50V .0CIMF COUPLING

t
EN
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TABLE E-2. ADPMPL DB ficld requircments for matcrials
quired ficlds and minimum field widths along with a recommended format and structure
FIELD FIELD DATA DESCRIPTION DB NAME FIELD REOD
NUM WIDTH
1 Material (Metal orx-nc. composnc etc.) MAT 10 YES
2 Material Type (Tin, gold, poiymer, cic) TYPE 10 YES
2 Material Form (Rar, mod, sheet wire etc) FORM 10 YES
4 Trade Name (Common mdnsuy usage namc) TRNAME 20 YES
5 Supplicsr/Manufacturer (mfg) name MFGNAME 20 YES
6 Contractor Specification (SPEC) Number SPECNO Y YES
7 Generic or Military (MIL) part number PARTNUM 22 YES
8 Hazardous Material (note 1) CAUT 2 YES
9 Shelf-Life Control Iitem (note 2) SHELF 1 YES
10 Endnmmmwwmxbummm(M) ITEMDWG z0 YES
el 2am)
usoa iny .
11 End Itern name (black box mat used in) ITEMNAME 20 YES
12 Total amount of mat used per black box QUANTITY 6 YES
13 Total amount of mat used per space craft/launch TOTQUANT 6 YES
vehicle
14 Limited Application for Material (note 3) LIMITED 1 YES
15 Qualification Status (note 5) QUAL 1 YES
16 Comments (note 4) COMMENT 160 YES

NOTES:
1. Thc following codes shall be used in hazardous material field number 8:
. Creates health hazard if not handled properly.

. I:nvm)nmcmal hazard.
"\l‘l‘l- "ﬂ'.ﬂ"‘
“‘-ﬂl

poop
"
5
‘ ﬂ
s
=
(
“.
. €
k

f the material has a limited appncaﬁaﬁ

for
4 and specify application in comments fiel

W
.
[N ol

4. Comment ficld may be left blank if no applicable information is required.

5. If the material is qualiﬁed use "Q" in Qualification field number 15 and state in Comment
field number 16 how it is qualified.
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FIELD  FIELD DATA DESCRIPTION DB NAME FIELD REOD

NUM WIDTH
1 Part type/name (note 4) PRTTYPE 20 YES
2 Part description (nose 4) PRTCHAR 15 YES
3 Part material (note 4) PRTMAT 25 YES
4 Comtracior specification number SPECNO 26 YES
5 Generic or Military (MIL) part number PARTNUM 22 YES
6 Supplier/part manufacturer name MFGNAME 20 YES
7 End Item part number (black box part used in) ITEMDWG 20 YES
8 End Item name (black box part used in) ITEMNAME 20 YES
9 Number of parts used per black box QUANTITY 6 YES
10 Number of parts used per vehicle TOTQUAN 6 YES
11 Limited Application for Parts (note1) LIMITED 1 YES
12 Qualification Stats (note 3) QUAL 1 YES
13 Comments (note 2) COMMENT 160 YES

NOTES:

1. If the material has a limited application far a specific function/job add "L" to field

number 11 and specify application in comment field 12.

2. Comment field 12 may be left blank if no applicable information IS required.

3. If part isqualified use the following codes to describe how it is qualified:

NAS STD
FED-STD
MIL-STD

DESIGN & TEST

SIMILARITY - State in comment field 1 |

the program and conditions for qualification

OTHER -State in comment field11the 0
program and the conditions for qualification.

4. Sample inputs for part types

PART TYPE

NUT
VALVE
CABLE TIES

PART DESCRIPTION PART MATERIAL COMMENTS
10X32.1 " DIAM

FUEL

174 INCH

CRES
BRASS
NYLON 66

E-6

HY DROGEN
120 Ib RATING




_.____‘_ el Lmamene nd nromd

Required fields and minimum field widths with a recommended format and structure
FIELD TICY T NATA NECDIDTINN DR NAME FIE1LD REOD
NUM WVIDTH

1 Process Title (Heat Treatment, Soldering cic .) 20 YES

2 Process number {(MIL., Federal, indusiry, NUM 20 YES

Contractor)

3 Process Description (Ag plating, soldering, etc.) DESCR 40 YES

4 Limited Apphanon (note 1) 1 YES

5 Hmdous?:m(notew HAZARD 1 YES
o End licm part number (black box process used in) ITEMDWG 20 YES

7 End Item name (black box process used in) ITEMNAME 20 YES

8 Comments (note 2) COMMENT 160 YES
4N .»A~Q:

1. If the material has a limited application for a specific function/job add "L" to field

number 4 and specify application in comment fieid 8.

2. Comment field 8 may be left blank if no applicable information is requirea.
3. The following codes shall be used in hazardous material field number 8:

a. Creates health hazard if not handled properly.
b. Environmental hazard.
c. Fire/expiosive hazard.
d. Other (explainin comment {

tm
~
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TABLE E-5. ADPMPL database documentation requirements for cach submittal

ERRCA LV AR et SRR M S A St e e A S eSS

ATTETEWTTN

SUBMITTED

REOUIREDDATA'IOBESUPPIJEDWITHEA(}INEWOR 7ISED ADPMPL
EACH ENTRY FOR INFORMATION TO BE ON A SEYAKA lbLl.N

CONTRACTOR NAME

WMLV A AN S

(DNTRACI’OR CAGE CODE
OONTRACTOR ADDRESS
CDNTRACI‘OR Cl'I‘Y
(X.)NIRALIUK STATE
CONTRACTOR ZIP

ADPMPL OONTROL #

AVEE Bed S & SN

ADPMPL REVISION #
CONTRACT #

USER (NASA, NAVY, SMC)
PRO(JRAM NAME uuS, DSCS)

Ul\lﬂ lll’.‘.lVl i1 T x'u..'c

DATE OF LAST REVISION
RESPONSIBLE GROUP PHONE #

TOTAL NUMBER OF RECORDS
OCOMMENTS

Doc- mentation paper shall be furnished with each disk or tape containing the following:
ype of di disk/tape Namc of file, Name of each field and its width, plus the electromagnetic
m rcqmmmcnts in para 20.3 herein.




10. Scope, This appendix prov e detail requirements for submitting the parts and materials

vides tt
Failure Summary and Analysis Report (FSAR) in clectmmagncuc format over the life of a program

for a specific contract. This appendix is used by the procuring activity to monitor/evaluate ail
program piece part failures.

ma WV ______ 4 TOAD an

ZU. Yormat. The Dn'.‘l\d :a gincrawt

format of Tables F-1 and |

20.1 Contents, The FSAR hall include all the items identified as bemg n:qmred in Table F-1.

= .l‘c__

b. Each part analyzed, snan be a separaic record
A hall R N o Dﬂl‘h nart or ma a__l nmnberltvne

AVA{ULLWAS AUE W - e SISESSES = A s

a rn . B 20 T P

20.2 Revisions to the FSAR. When the contractor revises the FSAR, a new CcOpy S shau be
in accordance to the same requirements as stated in para 20, 20.1, 20.3, 40.4 and Tabie F-2.

20 A T £ Dlantenmaoaonatis Maoadinm “.' FSA_R sr __’l_ bg i!! glv-_vmamcﬂc
medium such as tape or floppy disk at the contractor's option. The submittal shall be in accordance
with the requirements below:

p

vass: =23

a. Disk submxttal shall be cnher'

5 ~Ag" IR NENCSITY (1 2 MRYTES) 'DNK

ARANTL L AFEsi V0IA R & \Aedw AVALS A &S ST ESTS5S

3.5" DOUBLE SIDED DOUBLE DENSITY (720 KBYTES)DISK
3.5" HIGH DENSITY (1.44MBYTES) DISK

b. Documentation as shown in Table F-2 shall accompany each disk.

c. Database file t',"‘-y.,., shall be either:

LOTUS 123; FOCUS; EXCEL; QUATRO/QUATRO PRO

AAS LD

DATAB S 3+ OR 4; ALPHA 4; R:BASE; PARADOX; ORACLE;

AT LN Y A Y

FOX PRO; OMNIS 5; OR OTHER TYPES WITH APPROVAL.

Cacoulod MNde £rm e n gt
Standard Code for Information Interchange (ASCII) files may be

used provided the fields are del limited or nadded with spaces to maintain a constant

i W WAl ssaTeee we o eee Lt o

record shall be terminated by a carriage returt/ line feed.

e. Magnetic tape is acr<ptable when the following criteria is met:

Tape Structure 1600 61.50 (REEL)/ 3480 (CARTRIDGE)

Tape Type: Nine (9) Track
Tape Labeled: Process (Standa Standard) Describe.

AtQLAVIVAL: 5 AV WWUIT W BeRainsien Sy = TSSSS SS ST

File Structure:
Name: Dsname
Written Format (Code Fomlatnon) - ASCIH/
Record Format (RECFM): Fixed, Fixed Block, or Vari

)
T IY oL /T DT ). Qi" £ Rarnrd




JE—— L TETr YN AT A B AT LFYETAD A ZO°TTID QLIITYTLY erre NEC/"DIDTINN
1 PRTTVDR 10 01-10
i KE\A A A1 3 AN wa aw
2 PARTCHAR 15 ' 11-25

a recommended format and structure

nequirca 1iC1aGs anad minimum fiel width acng ith a recommended format and structure
Mo EIEID DATA DESCRIPTION DBASE NAME FIEL REOD
o~ "4 o= S B A e AL ) gl =18 4
NUM WIDTH
1 Failure Analysis Report (FAR) number FARNO _ 3'6\ ;T:i
2 Failed type (Resistor, Diode, Capaciior, eic.)(para 20.4.5) FRTIYFE 10 YES
3 Pant c!-::"-m'-' (Film, Ceramic, Mica etc.) PRTCHAR 15 YES
4 Part description (Voltage, Current, eic.) PRTDESC 40 OPT
5 Contractor specification number SPECNO ;XAJ :[’EE
6 Part supplier/manufacturer name MFGNAME 20 YES
7 Generic, Military or Industry past number PARTNUM 22 YES
8 Program name where part failed PRG 8 YES
9 Lot date code (LDC) Start (note 4) LDCSTRT 12 ‘YE.:»
9a IotDatcCodc(LDC)End(no(eQ LDCEND i0 YES
10 Senal number of end item (black box) SN 10 YES
11 NR: R.q.l.!‘!NILmbg’ﬂmIcansedFARlobeonened NR 10 YES
12 Next assembly drawing (dwg) number of printed wiring board PWBDWG 29 _Y_ES_
13 End item usage (black box) dwg number EIDWG 20 YES
14 End item usage name (ReceiverXname of biack box) EINAME 20 YES
15 Vehicle dwgfidentification where box installed VEHNUM 10 YES
16 Date failure ocunad DATEO 8 YE§
17 Date FAR closed DATEC 8 YES
i8 Failure review board number that closed FAR FRBNO 6 YES
10 Cause of pert failure (summary in words) CAUSE 160
a7 W ERABTN W r‘- Sesasans \! —
20 Carrective action summary . CA 60 N
21* Phase of manufacmring (mfg) when failure occurred (para 20.4.1) PHASE 3 ES
2= Test event when failure occurred (para 20.4.3) TEST 5 YES
23+ Leve! of assembly when failure occizrred (20.4.2) LEVEL 3 YES
24* Part defect caused by: see para 20.4.4 DEFECT 5 YES
25 Sub Contractor Name (mfg of black box) SUBCONT 20 YES
26 Comment (note 3) COMMENT 160 OPT
NOTES:
1. "OPT" found in the EEQ:_ (required) field column indicates that data need not be entered for that
field, but shaii be part of the database structure.
2 "*"d‘?ﬁiii‘n’.'l in the Field Num column indicates that database field shall be filled with the failure/defect
codes identified in the applicable para :cfg:cnced in thc data description field.
3. The Comment field need only be used whcn appropriate.
4. Use Symbol ">" after LDCto indicate all subsequent LDCs are suspect. Use Symbol "<" after LDC
to indicate ail prior LDCs are suspect. Use symbol "S" afier LDC to indicate a multiple of LDCs
between LDCSTART and LDCEND are suspect.

2
N
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20.4 Recommended code definitions for the applicable database fields. The contractor may use their

own codes or add additional codes to describe when, where, and how the failure occurred. The
contractor shall provide documentation to describe these codes in accordance with para 20.4.4

(herein).
20.4.1 Phase of manufacturing when failure occurred (Table F-| #21)
NAME QODE
a. Assembly and Integration (A/l) Al
b. System SYS
c. Post System POS
d. Launch Preparations/OPS OPS
e. Other OTH
20.4.2 Level of assembly when failure occurred (Table F-| #23)
NAME _
a. Destructive Physical Analysis DPA
b. Receiving Inspection REC
c. Lot Acceptance Test LAT
d. Printed Wiring Board PWB
ec. Component (Black Box) BOX
f. Subsystem SUB
g Vehicle VEH
c. Other OTH
20.4.3 Testing event where failure occurred (Table F-| #22)
NAME QODE
a. Pre Acceptance Test Procedure (ATP) PRATP
b. 1st Elect&al FSTEL
c. Thermal Cycle Test TC
d. Thermal Vacuum Test TV
e. Shock Test SHOCK
f. Sine Vibration Test VIBSI
g. Random Vibration Test VIBRA
h. Acceleration Test ACCEL
i Acoustic ACUST
j: Climatic (Humidity, Altitude, etc.) CLIMA
K. Bum-In Test BURIN
L EMI Test EMI
m. Special Test SPEC
n. Leak Test LEAK
0. Pressure Test PRESS
P. Mechanical Test MECH
q. Final Electrical FINEL
r. other OTH

F-3
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20.4.4

DARDTNELRRCT CATICED RY PART MANIIFACTIIRE
A LN AL bt bt Nt b Sk A NS L et o B B D0 D XAk Db N Nl DS b Bt

.&.

a. Contamination

b. Short

c.

d Ont Of Tolerance

<. Drift

f. Mechanical Damage

£g. Friction

h. Wrong Material/Defective Material

i. Wrong Heat Treatment

3 Part Workmanship

k. Part anomaly could not be detected/duplicaed
1. Manufacturer Other (added to comments Table F-1

m Misapplication/Design

f. Mishandling

o Planning Paper Error

p. Workmanship

q. Contractor Others (added to comments Table F-1 #26)
5 Sampie inputs for part types (sec Table F-1, Field Nun
PART TYPE PART CHAR PART DESCRIPTION
MICRO CKT DIGITAL CMOS DUAL FLIP/FLOP
(CIRCUIT)

RESISTOR WIRE VAR 18W 0-115
RESISTOR CHIP FILM 1/16W 5K
CAPACITOR TANTALUM SLUG 60V 32MF

10 x 32, 1" DIAM CRES

VALVE FUEL BRASS

CABLE TIES 1/4 INCH NYLON 66

-STD-1546R

AVARRST oS & AL T~

APPENDIX F

Cause code of part failure (Table F-1 #24)

"1
AN

CODE
L -~
MC
MT
MM
MF
MD
MW
NP
MOTH
CM
CH
CP
Ccw
COTH
PART USAGE
HIGH SPD CLOCK
PREC TIMING CKT
HYBRID
FILTER
HYDROGEN
120 Lb RATING
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TABLEF-2 ESAR databas

REQUIRED DATA TO BE SUPPLIED WITH EACH NEW OR REVISED FSAR SUBMITTED
EACH ENTRY FOR INFORMATION TO BE ON A SEPARATE LINE

CONTRACTOR NAME

CONTRACTOR CAGE CODE

CONTRACTOR ADDRESS

CONTRACTOR CITY

OONTRACTOR STATE

CONTRACTOR ZIP

FSAR CONTROL #

FSAR REVISION #

CONTRACT #

USER (NASA, NAVY, SMC)

PROGRAM NAME (US, DSCS)

DATA ITEM TITLE

DATE OF LAST REVISION

RESPONSIBLE GROUP PHONE #
OTAL NUMBER OF RECORDS

COMMENTS

Documentation paper shall be furnished with each disk or tape containing the following:
Type of disk/tape, Name of file, Name of each fieid and its width, plus the electromagnetic
medium requirements in para 20.3 herein.

F-S



